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PURPOSE: To uniformize the orientation of a liquid crystal over the entire surface 
of a liquid crystal display element by forming a bimolecular layer to at least 
one surface of the side of the display element where the element comes into 
contact with a liquid crystal and introducing a polymerizable low molecule 
into the film, then converting the polymerizable low molecule to a high-polymer 
film. r J 

CONSTITUTION: A transparent substrate 2 is first introduced into water 1 
adjusted m P H and a surfactant is dissolved. The surface of the substrate 2 
is better as the polarity is stronger and metal oxides such as Si0 2 Ti0 2 and 
A/,0, and high-polymer films having hydroxyl groups on the surface/ etc 
are usable. The bimolecular layer 3 of the surfactant is formed on the substrate 
2 by ma.ntaimng the surfactant at the concn. below the critical micelle concn 
The polymerizable low molecule is dissolved together with a suitable polymn' 
initiator and is introduced into this water and in succession, the polymn. is 
started to form the film 4 converted to the high polymer. Finally, the film 

■"!. T° ! C U ! Sh p ° lymer and the "Quid crystal 5 are brought into contact 
with each other by which the orientation uniform over the entire surface of 
the liquid crystal display panel is attained. 
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PURPOSE: To produce the oriented film for liquid crystal molecules having high 
reproducibility and reliability at a low cost by irradiating a substrate having 
a resin layer on the main surface with collimated beams of UV light at a pre- 
scribed angle with the substrate. 

CONSTITUTION: Certain microorder is needed at about the molecular level on 
the surface of the oriented film at the boundary of a device wall in order to 
orient the liquid crystal molecules and this order is the case in which the groups 
interacting with the liquid crystal molecules are regularly arrayed or the 
recessed and projecting shapes are regular. The orientation control power is 
eventually considered to be imposed on the liquid crystal molecules by a 
decrease in the free energy by a volume expelling effect. The substrate 4 having 
the resin layer 3 is, thereupon, irradiated with the collimated beams of the 
UV hght at the prescribed angle a. Ruggedness is effectively provided to the 
resin layer 3 on the substrate 4 by creating the fine spacial distributions of 
the colhmated beams of the UV light in such a manner, by which the liquid 
crystals are effectively oriented. A mask is used in tight contact with the resin 
layer 3 and the resin layer is thereafter rubbed to obtain the better effect 
1 he high pretilt orientation is thereby obtd. 
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PURPOSE: To produce the oriented film for a liquid crystal at a low cost without 
requiring vacuum by moving a substrate having a resin layer while bringing 
an oscillating body having a piezoelectric reverse effect, i.e. electrostrictive 
effect into pressurized contact with the substrate. 

CONSTITUTION: The resin layer 4 having the resin layer 5 is disposed on a 
plate 6 which moves the substrate in an arrow direction (c) and while the tip 
of a head 2 is brought into pressurized contact with the substrate 4 at an angle 
(a), the plate 6 is moved under the oscillation applied thereto. Ruggedness is 
provided to the resin layer 5 on the substrate 4 by the extremely fine oscillation 
in this way. A suitable resin 3 or cloth may be used for the tip of the working 
head 2. 1 he density, depth and shape of the surface of the resin film 5 can 
be controlled by the angle (a) between the oscillation direction (b) of the 
oscillating body and the substrate A. the intensity of the oscillation and the 
oscillation frequency. The pressurized contact of the oscillation body by the 
magnetostr.ctive effect may be usable. The pretilt angle is increased in this 
way and the oriented film for the liquid crystal having the improved 
reproducibility is produced. 
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